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dlevelop~ed analyt ical mlid I itilierii(¼I tool., i 1 to ithir -"oilitifoii. The iniec'liiiicA pi ol lein

sep~arate i11t()oi5 of o(s;11(15 and vi Laizijes.

Regardinig the frinner. wvith NM. O vertoncii I jcrcc)viclec I inl Ii thle fil' -411jigo 11 st li~y ()f
the shape of the s.tronigest. 1:(1. Iii Imiticiiutlai within the con)itext of the Euller Bernoulli

nlO(Iei. we establhishiecl existence. liecess'al condicit~ion di egiilavitv. 1lifi a1 general. t hollghi

efficient, mlecans" of cclijpiitinig anl opltiniad 11,1hav pe.Pevicins stuc ~lies ha1( A hot fully decalt wit i.

the fact that the srcgti f a r 0cl (thle aIxiaI 1 c Iiiid icr which it c cneicsto ~Imckle)
nieed not beC a cliflereliitl; 11c fcclmict io ofi(c its, shape. The hit lieina t cicl Iiiteiligenicer solicited

alli expository accoliltit of this Work. [2_]. This iaticle was picked upl b~y Discover(Il Magazine.
where the re-view 131, aippea Is. Eingiucer, Ill ( itfhi--se oil iug, ciesigiui;at Exxoin Plu (ii i it (ic i

Research Ili Housto n have apploaichied me inegardling this wc i k. Via the oh)liiig of hl

p~la~tes they hazve the mean-ms to cilite 1:( crs with 1itccelvise conlic~d c cosssc"c't iols. WVith

.1. Maiddocks inl [4]. I ha~vc cxtcnile icciall cif thle alc ucialyt ical fiildhings to ;i miChl ilchle

class Of rods. Ill jpaticullar. we arc a I dc to acccmw) iathvperelastic rod,, wit hi iii(inlinear

b~endling laws anid vamnshiiig crc iss ý--sect i( cns Ili cothi thic linteijol' and ait the bolic i ncla. hi

tins new frainework we are ailso fiumallvN aidelt to car-efulfly pose aild settle the hi fill ca tic ci

question as t~o whether the 1races)of ey till bria stcminmiig fi mi the 1 cuckling loadl 4 the
ctnnla1 coli~imiiii are ilicicefi( sulpcrciitica.ic. Ie. iglitwan ~i.

B egardlng. liliiem 'ilcaes I have c itlitelto twcol de Is llh [3] 1 clescnil c how
to distribute a pirescribed amniunllt of two mnaterial's t hrouigholiit a givenl phial-1 nIanhac inl

or'der to minlinlilze the fundl~amlental tone of the resulting miembrane. Having proviclec
deffinitive results oni the syune try. rcguia ii -ty. leingthi. and compi1 ut at io n of te lilte iiicrfce

between the twoc constituents Ini the opitimial layout. I 1hiehee there is lit tle else left to
say about this probldem. Ill [0]. wvith NI. Ro~ss. I have estal ishied existence andpi )rtiacl

regularity, via, necessary conclit icins. Ic r the icrc cil oci f ext reinizilig as a fimnictic in of shiaIp

alonle anl arbitrary mnleliiiranle frecjeimecv. Previous aIttemlpts 1 cy cithers have only succeeded
inl iiminimizing Dirichlet eigeiivaluies andl~ niaiximnliziiig Neumannlli cigenivallues. 01ur setting,

of planar star-like dc unanis ('1 fixedI arcý; i a hal icc,uncled pcriieiter. a llow'; olie tc i ext rcImii~ze
either type of eigelvablme. Inl cit her c un -ct ic n As the higher1 frecjueiicics miay be 1cinultipic.

the obstacle to dlerivinig niecessaiV ccciildit icins Is that t li se firectjuencies nleed nlot derle)d u

dfifferentiab})y oil the shapde of t1i- inm bmiiici e. This isi efci cl~i~aiacterizinig tilie genier;c lizeci

gradient of a niul1tipie eigenlvali ie. wvas Ill ilct otl peni evenl Ill finite cilimmiemsic ims pnic n toc

[ 7]. where [5] is suriveyedI and pait r ili (Xtc ii(clcc to lhe higher eigeniva Icies aiic I the ( finii tc

diliieiisiomndl) found~ation fcor [0] is laid4.

The work I compcletecd mui'i 1 ccgi miit riI thI is grant leadI to my 11W iiig awaic le a1 1992
\Aitl~ional Youuig Iiive-stigaitoi by 1 tlie Na tic mL~l Science Fc uimncia tic .
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